Characterization of glucose transporter-enriched membranes from rat skeletal muscle: assessment of endothelial cell contamination and presence of sarcoplasmic reticulum and transverse tubules.
The subcellular origin of membranes from rat skeletal muscle that contain insulin-responsive glucose transporters was investigated. Rat skeletal muscle membranes were prepared by isopycnic centrifugation in sucrose gradients. In vivo insulin treatment increased the content of GLUT-4 glucose transporters in the 25% sucrose fraction (enriched in the plasma membrane marker 5'-nucleotidase) and decreased it in the 35% sucrose fraction (devoid of plasma membrane markers). The possibility of endothelial cell membrane contamination in these fractions was investigated using a mouse monoclonal antibody, MRC OX-43, raised against a cell surface protein specific to rat vascular endothelium. MRC OX-43 did not react with any of the muscle membrane fractions, but did recognize a protein of around 100 kDa in extracts of human endothelial cells and rat aorta. An antibody to the dihydropyridine receptor of skeletal muscle, IIC12, was used to determine the presence of transverse tubules in these fractions. IIC12 reacted positively with a 180-kDa protein in purified rat transverse tubules. In contrast, this antibody did not cross-react with the 25% or 35% sucrose fractions. The 25% sucrose fraction was devoid of calsequestrin and ryanodine receptor, cisternal sarcoplasmic reticulum markers. However, small amounts of these proteins were detected in the 35% sucrose fraction. The results suggest that the 25% sucrose fraction represents plasma membranes, while the 35% sucrose fraction is an insulin-sensitive intracellular fraction that contains, but is not enriched in, sarcoplasmic reticulum cisternae. The results further show that insulin-induced recruitment of GLUT-4 transporters in skeletal muscles can be demonstrated independently of GLUT-4 recruitment in endothelial cells.